
SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Fumiko Semba, a citizen of 
Japan residing at: Shinjuku-ku, Tokyo, Japan, Takeshi Uehara, 
a citizen of Japan residing at Shinjuku-ku, Tokyo, Japan, 
Yoshinori Yamaki, a citizen of Japan residing at Sendai-shi, 
Miyagi, Japan and Yoshinori Takahashi, a citizen of Japan 
residing at Sendai-shi, Miyagi, Japan have invented certain 
new and useful improvements in 



EXCHANGE AND COMPUTER READABLE MEDIUM STORING EXCHANGE 

CONTROL PROGRAM 



of which the following is a specification 
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TITLE OF THE INVENTION 

EXCHANGE AND COMPUTER READABLE MEDIUM 
STORING EXCHANGE CONTROL PROGRAM 

5 B ACKG ROUN D QF THE I NV E N TION 

1, Field of the Invention 

The present invention generally relates to 
an exchange, and more particularly to an exchange 
which is applicable to a call via the Internet and 
10 which has a function for switching from a call via 
the Internet to a call via another network. 

2. Description of the Related Art 
When making a call via the Internet, the 

charge for a call is the sum of a telephone charge 
15 to an Internet provider and a charge for the 
Internet provider to connect to the Internet. 
Therefore, communications costs can be reduced 
£3 substantially. Thus, it is strongly needed to use 

^ an Internet telephone system for a long-distance 

20 call and the like. 
itJ Fig.l is a diagram showing an example of a 

conventional internet telephone system. In Fig.l, 
when a personal computer of a user A originates a 
call to a personal computer of a user B, the 
25 personal computer of the user A designates an IP 
address of the personal computer of the user B, 
connects to the personal computer of the user B and 
starts a call. 

As mentioned above, according to the 
30 conventional system, it is necessary to input an IP 
address of a called party in order to make a call 
via the Internet. In addition, there may be cases 
where speech quality is degraded according to 
conditions of the Internet. In such a case, 
35 conventionally, a connection via the Internet needs 
to be disconnected and the connection is switched to 
a connection via a telephone network or the like by 
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redialing manually. In addition, a caller needs to 
know a plurality of numbers such as an IP address, a 
telephone number of a called party and the like. 



5 SUMMARY OF THE INVENTION 

It is an object of the present invention 
to provide an exchange which can select a network 
from a plurality of networks with only a number of a 
telephone terminal of a called party. 
10 The above object of the present invention 

is achieved by an exchange comprising: 

a part which receives a number of a 
telephone terminal of a called party; and 
;5 a part which selects a network from a 

15 plurality of connectable networks including the 
111 Internet with the number and connects to the network. 

m 

*!j According to the above-mentioned invention, 

C9 it becomes easy to connect to the called party via 

■ :%f the Internet or, for example, via a public telephone 

j : £ 20 network by receiving a number of a telephone 

IU terminal. Therefore, a caller does not need to know 

each destination number for each network. Instead, 

s.g the caller needs to know only one number. 

25 BRIEF DESCR I PTION OF THE DRAWIN G S 

Other objects, features and advantages of 
the present invention will become more apparent from 
the following detailed description when read in 
conjunction with the accompanying drawings, in 

3 0 which: 

Fig.l is a diagram showing an example of a 
conventional internet telephone system; 

Fig. 2 is a block diagram of a 
communication system according to a first embodiment 
35 of the present invention; 

Fig. 3 is a block diagram of an exchange 10 
and an Internet gateway 16 shown in Fig. 2; 



Fig. 4 is a diagram of a software 
configuration of the Internet gateway 16; 

Fig. 5 is a sequence chart showing an 
operation according to the first embodiment of the 
present invention when a route is not switched; 

Fig. 6 is a sequence chart showing an 
operation according to the first embodiment of the 
present invention when a route is switched by an on- 
hook operation; 

Fig. 7 is a sequence chart showing an 
operation according to the first embodiment of the 
present invention when a route is switched by a 
hooking operation ; 

Fig. 8 is a sequence chart showing an 
operation according to the first embodiment of the 
present invention when a route via the Internet is 
busy; 

Fig. 9 is a sequence chart showing an 
operation according to the first embodiment of the 
present invention when a link via the Internet is 
not established; 

Fig. 10 is a flowchart showing an operation 
of a control part 32 of the exchange 10; 

Fig. 11 is a flowchart showing an operation 
of the Internet gateway 16; 

Fig. 12 is tables showing an example of 
address conversion in an address conversion process 
in step 51 shown in Fig. 11; 

Fig. 13 is a block diagram of a second 
embodiment of the present invention. 

D E TAILED DE SC R IP T IO N OF T H E PREFE R R E D E M B O DI MEN TS 

Fig. 2 is a block diagram of a 
communication system according to a first embodiment 
of the present invention. As shown in Fig. 2, a 
telephone terminal 26 of a user A is connected to an 
exchange 10. The exchange 10 is connectable to a 
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personal computer 22 of a user B via an Internet 
gateway 16 and the Internet 18. And also, the 
exchange 10 Is connectable to a telephone terminal 
24 of the user B via a public telephone network 20. 
5 The exchange 10 includes a trunk 12 which is 

connected to the Internet gateway 16 and a trunk 14 
which is connected to the public telephone network 
20. In addition, the exchange 10 includes an LCR 
control function and a switch part 30 (SW). The LCR 

10 control function selects the least expensive route. 

When the telephone terminal 26 of the user 
A dials a telephone number (123-4567) of the user B 
and the exchange 10 selects a route via the Internet 
18 by the LCR control function, the telephone number 

15 of the user B (123-4567) is converted to an IP 

address of the user B at the Internet gateway 16. 
As a result, the telephone terminal 26 of the user A 
starts a call with the personal computer 22 of the 
user B. When a good speech quality is not obtained 

20 according to conditions of the Internet 18, the 
connection route is switched to a route via the 
public telephone network 20 (kl) by a simple 
operation (which will be described later) at the 
telephone terminal 26 of the user A, and a call is 

25 originated. Additionally, when the same operation 
is performed during a call via the public telephone 
network 20, the connection is switched to the route 
via the Internet 18 (k2) and a call is originated. 

Fig. 3 is a block diagram of the exchange 

30 10 and the Internet gateway 16 shown in Fig. 2. The 
exchange 10 includes trunks 36 x - 36 n which are 
connected to the Internet gateway 16 and trunks 38 x 
- 38 m which are connected to the public telephone 
network 20. In addition, the exchange 10 includes 

3 5 Jthe— s_\ftfitc^^ 10^a_c ontrol part (CC) ^ 2^and 

a memory (MM^JiA^ The cqntrol ^tart ^32 in cludes an 
r iO~co n t rolpa r t 32 1# a switch control part 32 2 , and 
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a re-origination control partf 32 3 '. The LCR control 
part 32 x selects the least expensive network. The 
switch control part 32 2 controls switching from a 
network to another network. The re-origination 
5 control part 32 3 controls an operation for re- 
origination. The memory 34 stores information of 
routes of the Internet and the public telephone 
network. The Internet gateway 16 includes a line 
interface 40, a voice converter 42 and a destination 
10 number/IP address converter 44. The line interface 
40 is connected to the trunks 36 1 - 36 n . The voice 
converter 42 is connected to the line interface 40 
and the destination number/IP address converter 44 

O 

& *» is connected to the Internet 18. 

15 Fig. 4 is a diagram of a software 

! ! J configuration in the Internet gateway 16. The 

s.n 

j software of the Internet gateway 16 performs 

?;3 processes necessary for a voice call via the 

l v Internet. As shown in Fig. 4, the software of the 

M 20 Internet gateway 16 includes an interface part 50 

which connects to the Internet and the like, a voice 
I : j processing part 52 which converts voice data to 

i3 packets, a communication protocol processing part 54, 

a device driver 56, a voice processing management 
25 part 58 which manages voice processing, a line 
management part 60 which manages a line, a 
connection control part 62, an application part 64 
and a database part 66 which stores and manages call 
information. The communication protocol processing 
30 part 54 processes communication protocols such as 
TCP/IP, H.323 and the like. The interface part 50 
and the voice processing part 52 are realized by 
hardware. Other parts are realized by software. 

The operation of the configuration shown 
35 in Fig. 3 is as follows. When the exchange 10 

receives dial information (123-4567) of the user B 
from the telephone terminal 26 of the user A, the 




LCR control part 32 1 selects a route of the lowest 
charge with reference to data in the memory 34. As 
a result, if the route via the Internet 18 is 
selected, the exchange 10 selects a trunk among the 
5 trunks 36 x - 36 n which are connected to the Internet 
gateway 16. When the Internet gateway 16 receives 
the dial information (123-4567) from the exchange 10, 
the Internet gateway 16 converts the dial 
information into an IP address of the personal 
10 computer 22 with the destination number/IP address 
converter 44, and sends the IP address to the 
Internet 18. Thereby, the Internet gateway 16 is 
connected to the personal computer 22. In addition, 
the voice converter 42 converts voice data into IP 
15 packets such that the telephone terminal 26 can 
^ communicate with the personal computer 22. 

When the exchange 10 receives, from the 



telephone terminal 26, a request for switching to 
the route via Jthe public telephone network 20, the 
20 exchange itTdi s c onrre^t^^he connection to the 

Internet cja-tewa-y — 16— by using the switch control part 




/-^S32 2 of the control part 32, releases the trunk, and 
*j Vyselects a trunk among the trunks 38 x - 38 m after 

,3 selecting a route via the public telephone network 

25 20 with reference to the memory 34. More over , the 
exchan ge 10 _ originates a^call^ by using the re-^ 
origination_control_parJ:_^32^3 , wit h^t h^__d i,a j-_^ 
information (12 3j^4 56 7 ) of the user B which is stored 
in the memory 34 . 
30 Next, the configuration shown in Fig. 3 

will be described in detail with reference to 
sequence charts shown in Figs. 5-9. 

Fig. 5 shows a sequence chart when a route 
is not switched. When the telephone terminal 26 
35 originates a call to the user B in ste p 1, the 

exchange 10 stores the telephone number (123-456 7) 
of the user B in the memory 34 in step 2 and selects 
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the least expensive route by LCR controlling with 
the telephone number in step 3. When a route via 
the Internet is selected by LCR controlling, the 
exchange 10 originates a call to the user B from a 
trunk selected among the trunks 36 1 - 36 n through 



the switch 30 in step^T" The Inte:ra§t . gateway 16 
converts the telephone number (1T2 T3~4 5 ot~a"user^^ 
<:: ^irrto~the^^ addT.ess^o^t-he-per-sona^^ 2 2 in 

step 5,, Then, 'the Internet gateway 16 starts to 

10 connect to the personal computer 22 by using address 
resolution protocol (ARP) via the Internet 18 in 
step 6 and sends a ring back tone (RBT) to the 
exchange 10 in step 7. The exchange 10 sends the 
ring back tone (RBT) to the telephone terminal 26 in 

15 step 8. When a TCP/IP link is established between 

the Internet gateway 16 and the personal computer 22 
in step 9, the line between the telephone terminal 
26 and the Internet gateway 16 is connected in step 
10. The Internet gateway 16 and the personal 

20 computer 22 communicate with each other by using UDP 
in step 12 such that a communication between the 
telephone terminal 26 and the personal computer 22 
starts. At the time, conversion processes between 
voice and packets are carried out in the voice 

25 conversion part 42 of the Internet gateway 16 and in 
the personal computer 22 in steps 11, 13. When the 
connection between the telephone terminal 26 and the 
exchange 10 is disconnected in step 14, the trunk 
of the exchange 10 is released in step 15 and the 

30 TCP/IP link is released in step 16. Then, the call 
is completed. 

Fig. 6 shows a sequence chart when a route 
is switched by a switch method of an on-hook 
operation and dialing a special number or pushing a 

35 button. The switch method corresponds to one of the 
above-mentioned switch methods by a simple operation 
As shown in Fig. 6, when the telephone terminal 26 is 
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connected to the personal computer 22 via the 
Internet 18 in steps 11-13, the connection between 
the telephone terminal 26 and the exchange 10 is 
disconnected in step 14 as a result of an on-hook 
5 operation at the telephone terminal 26 in step 17. 
Then, the exchange 10 releases the trunk in step 15 
and the TCP/IP link between the Internet gateway 16 
and the personal computer 22 is released. As a 
result, the call is completed. Next, by dialing a 
10 special number (a predetermined special number) in 
step 18 or by pushing a button in step 19 at the 
telephone terminal 26, the exchange 10 performs the 
LCR controlling with the telephone number (123-4567) 
i of the user B stored in the memory 34. The LCR 

; 15 controlling is carried out by functions of the LCR 

j] control part 32 1# the switch control part 32 2 , and 

j the re-origination control part 32 3 in the control 

3 part 32. Then, the exchange 10 selects a trunk 

w among the trunks 38 1 - 38 m for connections via the 

$ 20 public telephone network 20. Next, the telephone 

II number (123-4567) of the user B is sent to the 

* £ public telephone network 20 in step 20 and arrives 

g at the telephone terminal 24 in step 21. Then, the 

3 telephone terminal 24 rings. When the user B 

25 responds in step 22, the line is connected in step 
23 and a call between the telephone terminal 26 and 
the telephone terminal 24 starts. 

As mentioned above, since a network can be 
switched by a simple operation, the caller does not 
30 need to redial another number after disconnecting a 
connection for continuing a call when the speech 
quality of a call via the Internet degrades. 

Fig. 7 shows a sequence chart when a route 
is switched by a switch method performed by a 
35 hooking operation and dialing a special number or 

pushing a button. The switch method is also one of 
above-mentioned switch methods by a simple operation, 
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As shown in Fig. 7, when the telephone terminal 26 is 
connected to the personal computer 22 via the 
Internet 18 in steps 10-13, the connection between 
the telephone terminal 2 6 and the exchange 10 is 
5 disconnected in step 14 as a result of dialing a 

special number or pushing a button (step 25) after a 
hooking operation at the telephone terminal 26 in 
step 24. Then, the exchange 10 releases the trunk 
in step 15 and the TCP/IP link between the Internet 

10 gateway 16 and the personal computer 22 is released. 
As a result, the call is completed. Next, the 
exchange 10 performs the LCR controlling with the 
telephone number (123-4567) of the user B stored in 
the memory 34. The LCR controlling is carried out 

15 by functions of the LCR control part 32 x , the switch 
control part 32 2 , and_the rej-oriqjLn ation co ntrol 
part 32 3 in the control part 32. Then, the exchange 
10 selects a trunk among the trunks 38 1 - 38 m for 
connecting routes via the public telephone network 

20 20. Next, the telephone number (123-4567) of the 

user B is sent to the public telephone network 20 in 
step 20 and arrives at the telephone terminal 24 in 
step 21. Then, the telephone terminal 24 rings. 
When the user B responds in step 22, the line is 

25 connected in step 23 and a call between the 

telephone terminal 26 and the telephone terminal 24 
starts . 

As mentioned above, since a network can be 
switched by a simple operation, the caller does not 

30 need to redial another number after disconnecting a 
line for continuing a call when the speech quality 
of a call via the Internet degrades . 

As shown in Fig. 8, when the telephone 
terminal 26 originates a call to the user B in step 

35 1 and the trunk to the Internet is busy in step 26, 
the exchange 10 selects a trunk among the trunks 3& 1 
- 38 m by the LCR control_part 32 1# the switch control 
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part 32 2 , and the re-origination control part 32 3 in 
the control part 32. Then, the telephone number 
(123-4567) of the user B is sent to the public 
telephone network 20 in step 20, and arrives at the 
telephone terminal 24 in step 21, then the telephone 
terminal 24 rings. When the user B responds in step 
22, the line is connected in step 23 and a call 
between the telephone terminal 26 and the telephone 
terminal 24 starts. 

As mentioned above, when the trunk to the 
Internet is busy, since the route is switched to a 
route via a network other than the Internet 
automatically, the caller can make a call without 
redialing . 

As shown in Fig. 9, when the telephone 
terminal 26 originates a call to the user B in step 
1, the exchange 10 originates a call to the user B 
from a trunk in step 4. The Internet gateway 16 
converts the telephone number of the user B into the 
IP address of the personal computer 22 in step 5. 
Then, the Internet gateway 16 starts to connect to 
the personal computer 22 by using address resolution 
protocol (ARP) via the Internet 18. When there is 
no response of the address resolution protocol (ARP) 
due to malfunctions of the Internet 18 or the 
personal computer 22 and the like in step 27, or 
when the TCP/IP link between the Internet gateway 16 
and the personal computer 22 is not established in 
step 28, the Internet gateway 16 sends a busy tone 
(BT) to the exchange 10 in step 29. The exchange 10 
selects a trunk among the trunks 3S 1 - 38 m by the 
LCR control part 32 1# the switch control part 32 2 , 
and the re-origination control part 32 3 in the 
control part 32. Then, the telephone number (123- 
4567) of the user B is sent to the public telephone 
network 20 in step 20, and arrives at the telephone 
terminal 24 in step 21. Then, the telephone 
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terminal 24 rings. When the user B responds in step 
22, the line is connected in step 23 and a call 
between the telephone terminal 26 and the telephone 
terminal 24 starts. 
5 As mentioned above, when the connection 

via the Internet can not be established, since the 
route is switched to a route via a network other 
than the Internet automatically, the caller can 
start a call without redialing. 

10 In the following, the operation of the 

exchange 10 corresponding to the above-mentioned 
sequences will be described in detail with reference 
to a flowchart in Fig. 10. Fig. 10 is a flowchart 
showing the operation of the control part 32 of the 

15 exchange 10. In this example, the exchange 10 

includes trunks which are connectable to private 
networks. That is, the configuration shown in Fig. 3 
further includes a private network and a plurality 
of trunks which are connectable to the private 

20 network, together with the Internet gateway 16, 
trunks 36 1 - 36 n which are connectable to the 
Internet gateway 16, the public telephone network 20, 
and trunks 38 x - 38 m which are connectable to the 
public telephone network 20. 

25 When the exchange 10 receives an LCR 

origination special number which is a predetermined 
special number added to a head of a destination 
number, the exchange 10 receives the destination 
number and stores it in the memory 34 in step 30. 

30 Next, an LCR process is performed by the LCR control 
part 32 x with the received number. Then, the 
exchange 10 selects a trunk among the private 
network trunk in step 32, the public network trunk 
in step 33 and the Internet gateway trunk in step 34. 

35 Then, the exchange 10 sends the dialing number to 
the selected trunk and performs origination 
processing in step 35. 
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Next, if a connection is established, 
voice is transmitted in step 36. When the exchange 
10 detects a busy tone (BT) and is connected to the 
Internet gateway 16, the exchange 10 loads the 
destination number from the memory 34 by the switch 
control part 32 2 in step 37, selects an alternate 
route in step 38 and selects the private network 
trunk in step 39 or the public telephone network 
trunk in step 40. After that, the exchange 10 sends 
the destination number and performs the origination 
process in step 41. When a connection is 
established, voice is transmitted to the selected 
trunk in step 42. When the connection is not 
established, a process such as route switch or the 
like is performed. 

If the exchange 10 receives a connection 
switch special number (B) instead of the LCR 
origination special number first, the exchange 10 
starts from the step 37 which is a process for 
loading the destination number from the memory. The 
processes after the step 37 are the same as those 
mentioned above. 

Fig. 11 is a flowchart showing the 
operation of the Internet gateway 16. When the 
destination number/IP address converter 44 receives 
a destination number from the exchange 10 via the 
line interface 40 in step 50, the destination 
number/IP address converter 44 converts the 
destination number into the IP address and the 
Internet gateway 16 makes a request for connection 
to the Internet in step 51. At this time, while the 
Internet gateway 16 is calling, the Internet gateway 
16 sends the ring back tone (RBT) to the exchange 10 
in step 52. When a link is not established to the 
personal computer which is called and time-out 
occurs after step 51, the Internet gateway 16 sends 
the busy tone (BT) to the exchange in step 56. Also, 




13- 



when a link is not established after sending the 
ring back tone (RBT) in step 52, the Internet 
gateway 16 sends the busy tone (BT) to the exchange 
10 in step 56. 

5 When the link is established after sending 

the ring back tone (RBT) to the exchange 10 in step 
52, the Internet gateway 16 notifies the exchange 10 
of completion of establishing the connection in step 
53 and converts a voice signal into packets. Then, 

10 the packets are sent to the Internet 18 in step 54. 
When the call is completed, a disconnecting process 
is performed in step 55. 

Fig. 12 shows an address conversion example 
in the address conversion process in step 51 shown 

15 in Fig. 11. The address conversion example will be 
described with reference to Fig. 12 and Fig. 13. 

Fig. 13 shows a communication system 
according to a second embodiment of the present 
invention. In Fig. 13, a telephone terminal 80 of a 

20 user C is connected to an exchange 70 (7720 station) 
The exchange 70 is connected to an Internet gateway 
74 (7721 station) via an Internet gateway 72 and a 
private TCP/IP network 78. A telephone terminal 82 
of a user D and an exchange 76 (7722 station) is 

25 connected to the Internet gateway 74. A telephone 

terminal 84 of a user E is connected to the exchange 
76. The Internet gateway 72 is connected to a 
personal computer 86 of a user F via the Internet 18 
The apparatuses have the following addresses : the 

30 telephone terminal 80:2000, the exchange 70:7720, 
the Internet gateway 74:7721 and IP address 1, the 
exchange 76:7722, the telephone terminal 82:2001, 
the telephone terminal 84:2002, the personal 
computer 86: IP address 2. The telephone number of 

.35 the user F is 044-777-1212. 

CD in Fig. 12 will be described with 
reference to Fig. 13. When the telephone terminal 80 
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sends 7721-2001 to the exchange 70 to originate a 
call to the telephone terminal 82, the Internet 
gateway 72 receives 7721-2001 from the exchange 70, 
and converts it into 7721-IP address 1-2001 as shown 
5 in ® in Fig. 12. Then, the Internet gateway 72 

sends the converted address to the Internet gateway 
74. As a result, the Internet gateway 74 is 
connected to the telephone terminal 82 and a call 
starts . 

10 Next, (2) in Fig. 12 will be described with 

reference to Fig. 13. When the telephone terminal 80 
sends 7721-2002 to the exchange 70 to originate a 
call to the telephone terminal 84, the Internet 
i gateway 72 receives 7721-2002 from the exchange 70, 

jjj 15 and converts it into 7721-IP address 1-2002 as shown 

- in (2) in Fig. 12. Then, the Internet gateway 72 

j sends the converted address to the Internet gateway 

3 74. As a result, the Internet gateway 74 is 

0 connected to the telephone terminal 84 and a call 

s. 20 starts . 

U Next, (D in Fig. 12 will be described with 

* reference to Fig. 13. When the telephone terminal 80 

j sends 044-777-1212 to the exchange 70 to originate a 

3 call to the personal computer 86, the Internet 

25 gateway 72 receives 044-777-1212 from the exchange 

70, and converts it into IP address 2 as shown in (3) 
in Fig. 12. Then, the Internet gateway 72 sends the 
converted address to the Internet 18. As a result, 
the Internet gateway 72 is connected to the personal 
30 computer 86 and a call starts. 

In the following, a computer readable 
medium storing an exchange control program according 
to the present invention will be described. The 
memory 34 stores a program for operating the control 
35 part 32 according to the flowchart shown in Fig. 10. 
A conventional exchange can be used as the exchange 
of the present invention by installing the program 
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in a memory of the conventional exchange. The 
memory 34 can be realized by a computer readable 
medium such as an electronic memory, a hard disk, a 
magneto-optic disk and the like. 
5 In the above-mentioned description, the 

public telephone network 20 can be a wired network 
or a wireless network. In addition, a plurality of 
different networks can be used other than the 
Internet and the public telephone network 20. 
10 Moreover, the private TCP/IP network 78 can be the 
Internet 18. 

According to the present invention, it 
becomes easy to connect to the called party via the 
; n Internet or, for example, via the public telephone 

.,5 15 network by supplying a telephone number of a 

Jlj telephone terminal. Therefore, a caller does not 

Zj need to know each destination number for each 

O network. The caller needs to know only one number. 

In addition, according to the present 
i& 20 invention, since a call via the Internet can be 

S'U switched to one via a network other than the 

H Internet easily by a simple operation, the caller 

x t j does not need to disconnect a connection and redial 

w a number when the speech quality of the call via the 

25 Internet degrades. 

Moreover, according to the present 
invention, the exchange automatically selects the 
least expensive network from a plurality of 
connectable networks including the Internet with a 
30 telephone number of a telephone terminal of the 

called party. Therefore, a caller does not need to 
know each destination number for each network for 
selecting the least expensive network. The caller 
needs to know only a telephone number. In addition, 
35 the telephone charge for a long distance call can be 
reduced since the least expensive network is 
automatically selected. 
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Moreover, according to the present 
invention, when the route via the Internet is busy, 
or when the connection via the Internet can not be 
established due to a malfunction of the Internet and 
5 the like, since the route is switched to a route via 
a network other than the Internet and the exchange 
originates a call automatically, the caller can make 
a call without redialing. 

The present invention is not limited to 
10 the specifically disclosed embodiments, and 

variations and modifications may be made without 
departing from the scope of the invention. 
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